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Charcot-Marie-Tooth disease (CMTD) is a hereditary peripheral neuropathy and is
characterized by progressive muscle atrophy and motor-sensory disorders in all 4
limbs. Most reports have indicated that major challenges with general anesthetic
administration in CMTD patients are the appropriate use of nondepolarizing muscle
relaxants and preparation for malignant hyperthermia in neuromuscular disease.
Moderate sedation may be associated with the same complications as those of
general anesthesia, as well as dysfunction of the autonomic nervous system, reduced
perioperative respiratory function, difficulty in positioning, and sensitivity to
intravenous anesthetic agents. We decided to use intravenous sedation in a CMTD
patient and administered midazolam initially and propofol continuously, with total
doses of 1.5 mg and 300 mg, respectively. Anesthesia was completed in 3 hours and
30 minutes without adverse events. We suggest that dental anesthetic treatment with
propofol and midazolam may be effective for patients with CMTD.
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Charcot-Marie-Tooth disease (CMTD) was described
independently by J. M. Charcot, P. Marie, and H.

H. Tooth in 1886.1 This syndrome is characterized by
progressive muscle atrophy.2 Wasting and weakness
start in the distal muscles of the lower limbs, and slowly
spread proximally to appear in the hands and forearms
over several years.1,2 Patients with CMTD exhibit an
‘‘inverted champagne bottle’’ appearance and motor-
sensory disorders in all 4 limbs.3 We report the case of a
patient with CMTD who underwent dental implantation
under moderate sedation in a dental clinic.

CASE REPORT

A 51-year-old man (170 cm, 71 kg) with CMTD was
scheduled for extraction and dental implantation under
moderate sedation. We planned to perform the proce-
dure in the dental clinic and to implant 9 fixtures into the
maxillary and mandibular bones by using NobelGuide for
immediate loading. The anesthetic method was selected
by taking into account the degree of discomfort expected
with the procedure and the desirability for analgesia and
sedation for the patient, as well as the expected
operation time of over 3 hours. At the time of the
procedure, the patient’s feet showed high arches and
claw toes and fixation of both ankles (Figure, A). His
hands showed wasting of the fingers with movement skill
and sensory disorders (Figure, B). The patient had
arthralgia, and the joints of his neck and shoulders
tended to be stiff. During procedures, he often requested
a break to stretch and exercise his neck, arms, and legs.
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His medical history also included hypertension, which
was being treated with amlodipine. He was a smoker and
had tachypnea but no dyspnea and spoke with a lisp
without anarthria. The findings of his preoperative
workup were normal, except for mild elevations in
aspartate aminotransferase at 41 IU/L and alanine
aminotransferase at 49 IU/L as well as an expected
elevated creatine kinase at 515 IU/L on screening blood
tests and forced expiratory volume percentage in 1
second of 50.3% on pulmonary function test.

On the day of the operation, the patient’s vital signs
were follows: blood pressure, 149/83 mmHg; heart
rate, 90 beats per minute with normal sinus rhythm; and
oxygen saturation as measured by pulse oximetry, 96%
on room air. He was given 1.5 mg midazolam initially by
a dental anesthesiologist, and assessments of sedation
level according to the Ramsay sedation scale yielded a
score of 3. Subsequently, propofol was infused contin-
uously (10–30 lg/kg/min; total dose, 300 mg). During

the operation, the Ramsay score could be maintained at
level 3 and vital signs were stable, with a systolic blood
pressure of 120–140 mmHg, heart rate of 70–85 beats
per minute, and oxygen saturation as measured by pulse
oximetry of 95–97% on room air during the invasive
procedure. The surgeon administered 9 mL of the local
anesthetic (2% lidocaine including epinephrine
1 : 80,000). We administered midazolam initially and
propofol continuously, with total doses of 1.5 mg and
300 mg, respectively, and completed the procedure in 3
hours and 30 minutes without adverse events.

DISCUSSION

CMTD was described simultaneously by J. M. Charcot,
P. Marie, and H. H. Tooth in 1886.1 The incidence of
CMTD is 1 in 2500–1 in 10,000, and there are more
men affected than women.1 It is the most common
inherited neurologic disorder in the United States. The
chief features of CMTD are atrophy of the peroneal
muscles and motor-sensory disorders in 4 limbs.1,2

However, the patterns of nerve degeneration and clinical
symptoms vary, and CMTD is classified into 4 types:
types 1 and 2 have autosomal-dominant inheritance, and
the other types are recessive and have X-linked
inheritance.1 Life expectancy is normal.

CMTD is a peripheral neuropathy present in child-
hood that usually becomes clinically evident by the
middle teenage years. Muscle wasting and weakness start
in the lower limbs and slowly spread proximally to
appear in the hands and forearms.2 Autonomic dysfunc-
tion is also commonly present. Myelin dysfunction and
axonal degeneration are the main pathophysiologies,
presenting with different clinical characteristics. This
patient was diagnosed with poliomyelitis in childhood
and an undefined peripheral nerve disorder in his later
teenage years, even though his father was suspected of
having CMTD. The quality of life of CMTD patients is
affected by muscle strength (the degree of dysfunction in
the lower limbs), aging, and the disease stage (the
duration of the disease).4,5 Because quality of life can be
dramatically influenced by physical limitations, patients
with CMTD appear to be more susceptible to alterations
in quality of life and present a higher risk of depression.4

This patient could ride a bicycle by himself and appeared
healthy. However, his feet had the characteristic
deformity and both ankles were fixed; in addition, his
fingers showed wasting as well as skill movement and
sensory disorders. He also had arthralgia, and the joints
of his neck and shoulders tended to be stiff and often
could not move significantly for several months at a time.
During dental procedures, he often requested a break to

(A) The patient’s feet showing high arches and claw toes. (B)
Wasting of the fingers of the patient’s hands.
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stretch and exercise his neck, arms, and legs, the latter
possibly associated with restless legs syndrome.6

Complications in general anesthetic treatment for
CMTD patients are related to the neurologic disorder
caused by myelin or axonal genes. Major considerations
for the patients with CMTD are an increased sensitivity
to nondepolarizing muscle relaxants and the risk of
malignant hyperthermia.3,5,7–9 We chose to provide
moderate sedation, because the NobelGuide implant
procedure in this case would be a minimally invasive
operation technique in which good local anesthesia could
be obtained and thus moderate sedation was deemed
sufficient.
We considered that potential problems with moderate

sedation in the present CMTD patient included dysfunc-
tion of the autonomic nervous system, reduced periop-
erative respiratory function, sensitivity to intravenous
anesthetic agents, and difficulty in positioning. Dysfunc-
tion of the autonomic nervous system might have
resulted in hemodynamic change to the anesthetics,
including sensitivity to intravenous agents and abnormal-
ities of the electrocardiogram or dysrhythmia. Even if
there are few conclusive publications documenting the
disadvantage of the use of intravenous anesthetics in
CMTD patients, many anesthesiologists raise serious
concerns over this approach. However, recent reports of
anesthetic managements for patients with CMTD have
indicated that intravenous anesthesia would be safe and
use of thiamylal, thiopental, and propofol would be
successful.2,10–12 Conscious sedation in neurosurgery
requires propofol infusion rates of ,50 lg/kg/min.13

However, in this case, a rate of 10–30 lg/kg/min was
safe and effective for moderate sedation without
hemodynamic change. Additionally, we administered
midazolam cautiously and this patient exhibited a relaxed
feeling (level 3 on the Ramsay sedation scale) with a
small dose of midazolam (1.5 mg).
Bispectral index monitoring would be effective for

assessment of moderate sedation and for the patient’s
lack of motor responsiveness. However, the patient in
this case often stretched and exercised his neck, arms,
and legs, and these motions might be a disadvantage for
bispectral index monitoring. Bispectral index value would
elevate, at least in part because of electromyographic
artifact, and moving the head commonly results in
elevated electromyographic activity.14 We could manage
this case using assessment of the Ramsay sedation score
and tried to do moderate sedation. In addition, we
prepared for basic and advanced life support for
potential emergencies with the family physician’s coop-
eration.
Anesthesia-related cardiovascular and respiratory dys-

function would be important issues to consider in this
case. Concerning abnormalities of the electrocardio-

gram, there were no problems in this case with sedation
or after injection of the local anesthetic (2% lidocaine
including 1 : 80,000 epinephrine). Previous reports
suggest that patients with CMTD may be affected by
several types of dysrhythmia in the medical history,
including complete right bundle branch block, mitral
valve prolapse with second-degree atrioventricular block,
third-degree atrioventricular block, sick sinus syndrome
requiring pacemaker insertion, and paroxysmal atrial
flutter.3,15 Other reports of arrhythmic events during
surgical procedures suggest that premature ventricular
contraction gives rise to monofocal or multiple QT
prolongation.5,15

Concerning respiratory function, patients with CMTD
may have disorders of diaphragmatic function, abnor-
malities of the thorax cage leading to restricted
pulmonary function, and sleep disorders.4,8,9 Respirato-
ry muscle weakness may have debilitating and serious
consequences, and patients have been reported to
develop pneumonia or require extended ventilation for
up to 1 month postoperatively.7 In addition, patients
with CMTD may have difficulties lying in the supine
position because of an abnormal thoracic cage or
orthopnea.8,9 Pulmonary function testing, including
forced vital capacity (FVC), percentage of predicted
value (%FVC), and postural changes in %FVC, are
clinically useful measures for evaluating patients with
CMTD. In the present case, the %FVC value of 125 was
within normal limits, but the forced expiratory volume
percentage in 1 second value of 50 was significantly low,
and the patient exhibited symptoms of obstructive
pulmonary function. We considered that the forced
expiratory volume percentage in 1 second value was
related to smoking, although the cause of tachypnea was
unknown. Respiratory depression may be related to
disorders of the cranial nerves IX, X, and XI, and these
disorders may also reduce the swallowing reflex and
paralyze the vocal cords, leading to postoperative
respiratory complications.6 In the present case, disorders
in the central nervous system might have caused the
tachypnea and lisp, both possible symptoms in patients
with CMTD.

In conclusion, we found that moderate sedation using
intravenous propofol and midazolam for oral surgery was
a safe and effective anesthetic method for this patient
with CMTD.
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